
Hydatidosis is one of the most important parasitic
zoonoses caused by Echinococcus granulosus. The dis-
ease has a worldwide distribution and is endemic in
several countries including China, Kenya, Turkey and
Iran (Mehrabani et al., 1999; Sadjjadi, 2006). Humans
are infected by ingesting of parasite eggs leading to
cyst formation mainly in the liver and lung (Muller,
2001).

The best treatment is considered surgery. During
the surgery and before evacuation of the cyst, proto-
scolicidal agents are used to be injected into the cyst in
order to prevent secondary cyst formations (Saidi,
1976). The most common protoscolicidal agents used

are hypertonic saline, silver nitrate, cetrimide and for-
malin; each has a variety of dangerous complications
such as biliary tract fibrosis and liver necrosis
(Robinson and Arme, 1985; Abbasi Dezfuli et al., 1991;
Prasad et al., 1991; Besim et al., 1998). In this regard,
World Health Organization (WHO) purposed an
urgent need to find new protoscolicidal agents which
are more effective and with less complications
(Powlowski et al., 2001).

Hypertonic glucose was reported to be a successful
protoscolicidal agent for pericardial hydatid cyst
(Ferrini et al., 1997), however, its protoscolicidal effi-
cacy and the best concentration of hypertonic glucose
was not tested by in vitro studies. Thus, this study
was undertaken to evaluate the protoscolicidal effects
of various concentrations of hypertonic glucose. 
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A 0.5% cetrimide, 0.9% and 20% sodium chloride,
0.5% silver nitrate, and 10%, 15%, 25% and 50% con-
centrations of glucose were used in this study. Sheep
livers and lungs having hydatid cysts were trans-
ferred to Parasitology Laboratory within an hour after
slaughter. Cyst surfaces were sterilized by heat and
the cyst contents were evacuated completely and
transferred into falcon tubes, where the protoscolices
were precipitated and separated. A solution contain-
ing 30-40 × 103 protoscolices were provided and the
viability of protoscolices was determined using eosin
stain method. When the percentage of viable proto-
scolices was more than 90%, they were considered to
be appropriate for our study. 

In order to determine the viability of protoscolices,
0.01 ml of pooled protoscolices was transferred over a
slide and mixed by 0.01 ml of 0.1% eosin and was
evaluated by low power microscopy after one min.
Dead protoscolices absorbed eosin and colored red
but alive protoscolices remained colorless. When live
protoscolices with enough volume were obtained, 0.1
ml of pooled protoscolices was poured into a test tube
and 1 ml of the agents was added. After 1 min of
exposure, 10 ml of normal saline was added and cen-
trifuged for 1 min with 300 rpm and the supernatant
was discarded. The same procedure was repeated 2
times. These processes were repeated for each agent
using 1, 2 and 5 min of exposures. 

At least, 250 protoscolices were counted for each
experiment. Each experiment was repeated 6 times
and the average of dead and total protoscolices was

measured (Table 1). It is notable that all the steps were
done under sterilized condition and with sterilized
materials. The ANOVA test was used for comparing
the mean viability for different materials. A P-value of
less than 0.05 were considered significant.

The mean percentage of dead protoscolices and the
agents used to the time of exposures were summa-
rized in Table 1. After 1 min of exposure, 0.5% cetrim-
ide with the potency of 100% killing of protoscolices
could be considered as the best protoscolicidal agent
(P = 0.00). A 50% glucose was in the second place after
0.5% cetrimide. The protoscolicidal effect of 0.05%
cetrimide was the highest compared to other solutions
after 2 min of exposure.

The ANOVA test showed that there was significant
difference between the mean protoscolicidal effects of
these solutions during 2 min of exposure (P = 0.003),
however, a significant difference was not observed
between 10%, 15% and 25% glucose solutions (P =
0.14) and even physiological saline (P = 0.23). It is
worth to say that, after 1 and 2 min of exposure, the
mean percentage of dead protoscolices with 10%, 15%
and 25% glucose and 0.9% sodium chloride was so
low to ignore their protoscolicidal effects. 

After 5 min of exposure, cetrimide remained in the
first rank, 20% sodium chloride was the second and
50% glucose was the third. Here, the protoscolicidal
effects of 10%, 15% and 25% glucose were more than
control in physiological saline (P = 0.00).

Hypertonic glucose was used as a protoscolicidal
agent in pericardial hydatid cyst just one time (Ferrini
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Table 1. Protoscolicidal effects of different glucose concentrations in comparison with cetrimide, silver nitrate and 
sodium chloride solutions according to the time of exposure 

Agents No. of  tests
% (average ± SD) of dead protoscolices (No. dead/No. tested)

1 min exposure 2 min exposure 5 min exposure

0.5% cetrimide 6 100.0 ± 0.0 (255/255) 100.0 ± 0.0 (252/252) 100.0 ± 0.0 (263/263)
0.5% silver nitrate 6 56.7 ± 1.5 (148/261) 82.2 ± 3.7 (208/253) 93.8 ± 1.5 (241/157)
20% sodium chloride 6 100.0 ± 0.0 (255/255) 94.9 ± 4.0 (240/253) 99.6 ± 0.4 (257/258)
50% glucose 6 92.7 ± 2.4 (241/260) 95.0 ± 2.4 (243/255) 97.3 ± 0.5 (257/261)
25% glucose 6 1.6 ± 1.2 00(4/253) 3.5 ± 1.3 00(9/257) 5.7 ± 1.4 0(15/278)
15% glucose 6 0.8 ± 0.9 00(2/262) 1.6 ± 1.1 00(4/259) 1.6 ± 1.4 00(4/257)
10% glucose 6 1.2 ± 1.4 00(3/252) 3.0 ± 1.9 00(8/264) 4.5 ± 2.0 0(12/278)
0.9% sodium chloride 6 1.9 ± 0.6 00(5/264) 2.0 ± 1.7 00(5/257) 1.4 ± 1.0 00(4/259)



et al., 1997); however, there were neither in vitro nor
in vivo prior studies evaluating the protoscolicidal
effects of this solution. Previous researches revealed
that 0.05% cetrimide was a potent protoscolicidal
agent even in very low concentration (Powlowski et
al., 2001). Therefore, it is reasonable for WHO to intro-
duce it as a protoscolicidal agent to be compared to
other agents for evaluation of their potency
(Anonymous, 1996). Also in the present study, a 100%
protoscolicidal effect was observed with 0.5% cetrim-
ide after 1 min of exposure. 

In 1963, protoscolicidal effects of silver nitrate were
studied. It was shown that 0.05% silver nitrate had
higher protoscolicidal effect than 1% concentration
(Meymerian et al., 1963). The protoscolicidal effect of
0.5% silver nitrate was confirmed in in vivo through
injection of exposed protoscolices into the mice peri-
toneum (Saidi, 1976). In our study, 0.5% silver nitrate
could kill 94% of protoscolices after 5 min of exposure
in vitro. 

Hypertonic sodium chloride with production of
osmotic gradient was able to destroy protoscolices
(Abbasi Dezfuli et al., 1991). Other studies showed
that 3% and 10% concentrations didn’t have any pro-
toscolicidal effect. However, 20% concentration could
kill all protoscolices after 5 min of exposure (Abbasi
Dezfuli et al., 1991; Ghazanfari et al., 1998). In the pre-
sent study, 20% sodium chloride could kill almost all
protoscolices (99.6%) after 5 min. As the first experi-
ence in our study, hypertonic glucose up to 25% con-
centration had a negligible protoscolicidal effect even
after 5 min of exposure while in 50% concentration
after 1 and 2 min of exposure, had higher protoscolici-
dal effect than 20% sodium chloride and 0.5% silver
nitrate. After 5 min of exposure, it was less effective
than 20% sodium chloride, yet it was more effective
than 0.5% silver nitrate.

We recommend future studies on 50% glucose con-
centration to be designed in a longer period (over 5
min) to determine the essential time of exposure that
is needed to gain 100% protoscolicidal effect. Also it is
recommended for other concentration of glucose up to
25% to detect whether they have acceptable protoscol-
icidal effect or not. 

As the viability of protoscolices with the criteria
used in in vitro studies is doubtful, it should be
reminded that exposed protoscolices have to be inject-
ed into the mice peritoneum for confirmation of its
protoscolicidal effect (Robinson and Arme, 1985). In
addition, before usage of 50% glucose as a protoscoli-
cidal agent, its probable complications over the inter-
nal body organs and biliary system should be evaluat-
ed.  
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